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I, Rajiv R. Singh, declare and state that: 

1. I am a co-inventor in the above-mentioned patent applrcatron. I hold a Ph. 
degree in Chemistry from University of Tennesse (1987). I have been 
employed by Honeywell International, fnc. for 17 years, holding various 
positions including Research Chemist. I am currently a Technology Fellow. I 
have extensive experience in the production and application of azeotropic 
compositions, particularly azeotropic compositions involving 
hydrofluorocarbons. 

I personally participated in, and/or supen/ised, the generation of the 
experimental data to establish the parameters of azeotropic mixtures of 
1,l,l.3,3~pentafluorobutane (HFC-365mfc) and hydrogen fluoride (HP)- This 
data is presented in Attachments A and B. In particular, Attachment A 
includes tabular data showing the pressure of various mixtures of HFC- 
365rnfc and HF at 20.3» C and at 40.7 «C. In Attachment B, graphical data is 
presented showing mixtures of HFC-365mfc to hiF at various concentrations 
as a function of pressure. 
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3. 



4. 



It is well known that binary azeotrope-fike compositions can be defined as 
mixtures of two components wherein the total vapor pressure of the mixture 
exceeds the vapor pressure of highest vapor pressure component. The data 
in Attachments A and B shows, for example, that an azeolrope-like 
composition forms for a binary mixture of HFC-365 and HF having about 1 - 
96 wt% HFC-365 (about 4-99 wt % HF) at about 20° C and also for a binary 
mixture of HFC-365 and HF having about 1 - 97 wt% HFC-365 (about 3 to 99 
wt% HF) at about 40^ C. 

I hereby declare that all statements made herein of my knowledge are true 
and that all statements made on information and belief are believed to be true 
and further that the statements were made with the knowledge that willful 
false statements and the like so made are punishable by fine or 
imprisonment, or both, under §1001 of Title 18 of the United States Code and 
that such willful false statements may jeopardize the validity of the application 
or any patent issued thereon. 





Date 
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ATTACHMENT A 



Pressur(»$ of HFC-365 und HF miMiires 
at 20.3 C 

W1.% HF Wt.% 365 mfc P (Psia) 
0.00 100.00 6-64 



Pressures of HFC-3fi5 and IIFmixLurcs 
3i 40.7 C 

Wt.% HF Wt.% 365 mfc P (Psia) 
0.00 100.00 14.25 
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78.71 

86.03 

94.12 
100.00 



96.27 
90.47 

Bi.eo 

73.86 
67.71 
57.46 
47.42 
38.86 
30.15 
21.29 
13.97 
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0.00 



14.59 

16.48 

17.21 

17.45 

17.60 

17.70 

17.70 

17.60 

17.50 

17.07 

16.58 

15.71 
14.74 



3.73 

9.53 

18.20 

26.14 

32.29 

42.64 

52.58 

61.14 

69.85 

78.71 

66.03 

94.12 
^00.00 



96-27 

90.47 

81.60 

73.86 

67.71 

57.46 

47.42 

38.35 

30.15 

21.29 

13.97 

5.88 

0.00 



29.33 

32.62 

34.66 

35.10 

35.25 

35.25 

35.15 

35.00 

34.52 

33.55 

32.43 

30.69 
28-85 
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ATTACHMENT B 



Pressure vs. Wt.% HFC-365mfc 




m.% HFC-36Smfc 



• Wl.% 355 rr>fc vg P ai 20 C 
O Wt% 355 mfc vs P al 40 C 
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